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2. Wastewater treatment from nitrogen compounds using immobilized microorganisms

Pedepar:

1. Inceprarnis npucBsYeHa po3po0Li TEXHOJIOTi OYMILEHHS CTiYHUX BOJ, Bifl CIIOJIYK a30Ty 3 BUKOPUCTAHHIM
iMMO61/1i30BaHMX MiKPOOPraHi3MiB 3 BUCOKOIO €(PEKTUBHICTIO BUIAJIEHHS CIOJIYK a30TYy IpY 3a0€3Me4eHH] Ail0Unx
HOPMATUBIB, MiHiMaJIbHUMU €HEPTOBUTPATAMU, MaJIUM 00'€eMOM BifXOIiB. BCTaHOBJIEHO fiana3oH BeIUYUH
TEXHOJIOTIYHUX NapaMeTPiB poboTH 6i0peakTopiB 3 iMMOGiIi30BaHMMHU Ha BOJIOKHUCTOMY HOCIi MiKpoOpraHisamamu
17151 €(PEKTUBHOIO BUJAJIEHHS CIIOJIYK a30Ty: IiIpaBJliYHOro HaBaHTaXXEHHS], TPUBAJIOCTI IPOLECY, TOBLIVHU
6ioTuTiBKM, KOHIIEHTpalLlii 6ioMacy, HaBaHTaK€HHSI 32 aMOHIMTHUM a30TOM, IIBUIKOCTI OKCHEHHS aMOHIMHOTO a30Ty,
OKHMCHOI IOTYXHOCTi. PO3p0o6yieH0 MaTeMaTu4Hy MOJeJib IIPOliecy aepOOHOT0 OUUIIEHHS CTIYHUX BOJ Bif
aMOHIMHOrO a30Ty 3 BUKOPUCTaHHSIM iMMOOi1/1i30BaHUX MIKPOOPTaHi3MiB, sIKa LO3BOJIsIE BUBHAUNTH JIIMITYI0UMI
(akTOp Ha KOXKHIl1 cTafii npouecy OYnleHHs CTIYHUX BOJ. BCTaHOBJIEHO, 10 NEPIEHINKYJISIPHUN PyX CTPYMEHIB

MOBITPS BiTHOCHO HAIIPSIMKY PyXy CTiYHMX BOJ, Ta MO3[OBXHIN 110 BiTHOUIEHHIO O HOCiSl MIKpDOOPraHi3MiB 03BOJIsIE



301IBIIMTY OKUCHY IOTYKHICTb 6i0peakTopa 3 iMMO06iIi30BaHMMY MIKpOOPraHi3aMaMu Ha [OYATKOBIiN cTafii
aepo6noro npouecy Ha 30-40%. [TokazaHo, 10 NPOoLeC OUYUILIEHHS CTIYHUX BOJ, B CIIOPY/Ii 3 iMMOOGiTi30BaHMMU
MiKpOOpraHizaMamu MosKe 3[1iICHIOBAaTUCSI B yMOBaxX N€PioguyHOi po6OTH Ta 3MiHU TEMIIEPATypU 30BHILIHBOIO
NOBITPS 3 BiJHOBJIEHHSM O6ioMacHu rifipo6ioHTiB. [IpakTHYHO peasizoBaHa OCTafiiHa aHaepOOHO-aepooHa
TEXHOJIOTisl OYMILEHHS CTIYHUX BOZ, Bifl CIIOJIYK a30Ty 3 iMMOOGiIi30BaHUMU Ha BOJIOKHUCTOMY HOCIi
MIKpOOpraHizaMaMu. BCTaHOBJIEHO TEXHOJIOTIYHI pEXXUMU, TAPAaMETPHU BOJIOKHUCTOTO HOCis "BIfl", KOHCTPYKTUBHI i
TEXHOJIOTi4HI TapaMeTpu 6iopeakTopiB 3 iIMMOOINII30BaHUMU MIKpOOPraHi3aMaMu [J1s peasisallii TexHosorii Ha
CTaHLisAX OYMIIEHHS CTiYHUX BOJ,. P03p06iieHy aHaepoOHO-aepOoOHY TEXHOJIOTII0 6i0JI0TiYHOrO OUUIEHHS CTIYHUX
BOJ, Bif CIIOJIYK a30Ty 3 BUKOPHUCTAHHSIM iMMOOii30BaHNX MIKpOOpraHi3MiB BIPOBAI’KEHO Ha OYUCHUX CIIOPYZax

BAT "CnaByTCbKUIl COJIOLOBUI 3aBO," (AKT BIIPOBAIKEHHS).

2. The thesis deals with the development of wastewater treatment technology from nitrogen compounds using
immobilized microorganisms with high efficiency removal of nitrogen compounds in ensuring effective rules,
minimal power consumption and small wastes volume. The technological parameters of the bioreactors with
immobilized microorganisms in fibrous media for effective removal of nitrogen compounds has been determined:
hydraulic load, duration the process, the thickness of biofilm, biomass concentration, the load for ammonia
nitrogen, the rate of oxidation of ammonia nitrogen, oxidative capacity. The mathematical model of the aerobic
process of wastewater treatment from ammonium nitrogen using immobilized microorganisms has been
developed, which allows determining the limiting factor at each stage of the process of wastewater treatment. It
has been determined that the perpendicular direction of the air jets movement of wastewater and longitudinal in
relation to the carrier of microorganisms allows to increase the oxidative capacity of the bioreactor with
immobilized microorganisms in the initial stage of the aerobic process by 30-40%. It has been presented, that the
wastewater treatment process in the construction with immobilized microorganisms can be carried out
periodically and with changes of ambient temperature with the restoration of aquatic biomass. The anaerobic-
aerobic wastewater treatment technology from nitrogen compounds with immobilized on fibrous medium
microorganisms is proved to be practicable. The technological regimes, parameters of the fibrous media "VIA",
constructive and technological parameters of bioreactors with immobilized microorganisms have been determined
ensuring the implementation of the technology at wastewater treatment plants. The anaerobic-aerobic technology
of biological wastewater treatment from nitrogen compounds using immobilized microorganisms has been
implemented at the treatment plant company "Slavutskiy malting plant" (act of introduction).
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